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(54) Title: PIGMENT PROTEIN 
<J (54)&UB<D*fc: feUSSK 

^ (57) Abstract: It is intended to provide a novel pigment protein originating in Cnidopus japonicus. Namely, a pigment protein 
^ originating in Cnidopus japonicus which has the following characteristics is provided: ( 1 ) having a maximum absorption wavelength 
of 559 nm and having a maximum fluorescence wavelength of 578 nm: (2) having a molar absorption coefficient at 559 nm of 61 1 50; 
O (3) having a quantum yield less than 0.01; and (4) the pH sensitivity of the absorption properties being stable at pH 4 to 10. 

*«I8<D1MI*, 3WV^>fV* (Cnidopus japonicus) IcSfc-f h$\&U&&%Lb**&&t 
*mm\Z*tl\£. Z3^*fV^>*V* (Cnidopus japonicus) S^COTIBO^ttS 
OKtfVt#Z*lZo (1) l3RJfe»*&**<5 5 9 nm-Cfcy, 5 7 8 n fe£ ; (2) 559nm 

> lC&lt«%JMB%flMKA<6 1 1 ; (3) *^J&UM<0. 0 1 ; ( 4 ) 3fel»i|jmi±<& P H KS 
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2rV<?*r? (Cnidopus japonicus) **©*HBftft*«aitXt;-t©IUfflK:H , f- 
^^^^m^^-l/T • If* h y T (Aequorea victoria) fc*3fc1-3li&t&3teg 

£K (gfp) {4, 4*»K*JV^^<<Dffl*Sr*i-« 0 *3E, 7vn^«3E 

&«t388tf3 J: (semi-rational) fc£<5 V >T > fe&ggfc $ 

*t>J:<«ffl*tt*GFP*JlfrO-oi:UTjltfeft*«eit (YFP) 

ifbftSo YFPft, (Aequorea) G F Pt»tttf S^©f )t 

^1~o XMftOYF P© £ *5«fctf$te, -tft-^ft 60, 000-100, OOOirW *3 J; 
TJ?0. 6~0. 8 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544). 

Z.tlb<DW&, HttttfcEbfcffl (7^*U-fe>f ^iSitfo— W£if) (D|t^ 
E«c1-S. ftoTYFP©il63ttttff*©gfe#Wu «£l»Jffc£Uoofc3 0 

GFP£&#©flfa©0!l£LT, '>7yf3feSef (CFP) E 
CFP (enhanced cyan fluorescent protein) £>frrCV^5 0 «f V^l' 

f^f* (Discomasp.) a»fett*6£3feSeit (RFP) fc¥«$ih/C*i 0 , DasRed 
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3518 ©IB* 

aWy^rVft^ (Cnidopus japonicus) K&j£fZ%i%ii3:& 

*cy s ?' J r? (Cnidopus japonicus) O c DNA?^ /7 U -^b±S/7^f 

fcj&Sbbfc. Sfelc**^*?)^ #btt/c3^^y=¥V^^r^ (Cnidopus 
japonicus) 

IP - ^ *38liKlJ;ixri, a^y^ft^ (Cnidopus japonicus) ft&tf) 

(1) »JDHB*tt**5 5 9 nmtfctl, f»S^5 7 8nmtW; 

(2) 5 5 9 nmUfcitS^KW^e 1 1 5 0T?*>* ; 

(3) i^JfcWO. 0 1**refc£; 

( 4 ) »>»'|4© p K^m^ p H 4 ~ 1 0 -?gfe~?h 5 : 

(b) sb^j#-^i mBB*t©7$ /»eaiK:*5vvt i ^btioT^®!©^ 

*»So$ fe^SU^ffiBS^J:^. #3&K©S6flr«:=i*- KtSDNA^Stt 
( a ) gE?iJ#-*§- 1 \^m<OT 5 y ^1H?IJ£ = - KtSDNA ; Xtt, 



2 



WO 03/104461 PCT/JP03/07337 

(b) i mis^cdt 5 /mmnK&^x i i^wor s j m<o^^ 

^=-Kt5DNA: 

( a ) 2 fcfE«©J££E?!l ; Xtt, 

( b ) @B?iJ## 2 KiEsfeo&SgB^Jlc&^T l fi> b&fa<Dm&<D4&i. W&RXf 
t ttffiv^t FRET (^ft*^*/^-^) Sfefcff 5 £3 

mm, *&m<o=i*'7-<<y¥>'?ir?&x<D&&m&R (kp) 

02 ^51^03^^ y*?>?v?&&<D&%m&$t (KP) onjbfe*^ 

^ hMpHJfiSjt^t. ElttfipH fitted U fBttttSbfeft*^"**. 559nmW: 

*^©3^^y^^ft^6*©feises (kp) «rtr©!ft3te*Sr*b, 

275nm LTttfeftS»#« 0Sr*»rr 5 / £ 
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tf1- 0 o£«9, 275nm©|t-C«eJti:* s -3fe"C*)5*S:*U 559nmOiL-e«PJ 
©n^^y^yft^**©felI6f (KP) 4&#©R3feft#pH4~pH 

^o^Wy^m^ft^feiieK (KP) ©gft*^ 
* h/v&^-fo *tttt«*Sr*U «ttr±*3fe©»«Sr^i-. em ttSft**** h 
/v&^U ex tea®*'** h/v^r^-fo 

(l) ^MQfeMMai 

*3SMOfeSlSfiSH:^ ^^y^V^-Y^ (Cnidopus japonicus) &5fc<D 

( 1 ) ftJfc«*$fc*;8S 5 5 9 n mtfe t) , ******* 5 7 8 nmt3b5; 

(2) 5 5 9nmfc*lt5*&^R3te«i[*6 115 0^5 ; 

(3) S^W^o. 0 1*«-Cfc5 ; 

(4) *M#ttcDpH^'t4^pH4~l 0 3 : 
a^y^yft^ (Cnidopus japonicus) (4, flMft (CNIDARIA) 

Afl (Anthozoa) fc:JR1-5>r V y^-Y *© 1 t> , tJ^g©^ V 

foist*-?, fomz%\z.u<^ wm\ztc<£A;<D<<tf&h 

fc*5 % 3MF+&T©ISIfc'W"ett* a^y^ft^ (Cnidopus japonicus) 
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mmt6 1 1 5 o *wmo. 01*1^5, 
$&w<D&^m&M(DM?w\zo. 0 i^mtmt>x^^tc^ m^btiz>ft& 

(5 7 8 nm) <Z>M k^&Tff l\ r©ttfi^^M©fe*ief 11, (1) 
FRETOT^t/;?^ (x^;V^^) aTfflWcU, (2) Mb 

i9, (3) m&MOT^;nmm£.$lMZmALXi!kybZ%1rZ>£?\z. 

*3SW©fe*«eftttx *K P HJfigfctta* P H 4 ~ 1 o 

J£|SHOpHSS^43VNTP^^#-C^1-5-i:^-etv £.fafoX*<D 

( a ) ia»-s§- 1 fciatt© r § y mia^ij ; xn, 
n-. 

r^ymmh wait* r 1 ^^ifij o^ate^teps^tifrv^ ^jx.^, 

5 
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X h «t v ^ U h 5 v n ttKJDiffi^jftS ^> y h b fc "t> (D x *> o T h £ v \ ft &\ 

ft»#tttf> P H«g£W\ p H 4 ~ 1 0 X&feXh ZZt m**. UV\ 
■f-JKWO. 0 l*«lln?*)U««)-CSlv^3fe*3iS^5 , b©"C*)5 0 *»WJ!ii3VN 

r e#i#* 1 we* u fc r ^ / mm i^ttu^»7^; m.(ox^. 
a utg eat? t> j: v> u ate^jft^ift^ttflfi!: * 5 fm ufca*»«eir-c 

-f-^-^ISH-U ^^^^ffiV^-C, V (Cnidopus japonicus) 

(2) 33893 (PDN A 

( b ) @e^ij#^- i K%&m<DT ^ / wmm- m^x 1 & bswaor 5 / m<ox^. 
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( a ) 2 ^la^o^sia^ij ; XW\ 

(b) E^ij##2tciaife©iL^BB?ijjcS3v^ri^fe^<Diis©^s etk&t* 

MH^iJ : 

Wfttt^^^-^ffiV^jKy^^—^jglHRjC (PCR) 

mmMktmmm^ m&*v isx-t-v&m^&pcr. mm* 

£ oTjMft5DNA«t5 r t 5 0 - <0 3i 0 ft<k*PO&«, 

Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989 „ Sfel/fc: Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) KJBM 

(3) *&m<Dl&fr&*.'<fi*- 
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• /V h .x ~ y ^ • T 5. 7 — (Bacillusstearothermophilus 
maltogenic amylase gene), /^fW* • y ^ — /ft/V 5 * a T ^ 7— irilHST- 
(Bacillus lichenif oralis alpha-amylase gene) , rtf-frX • T 5 n !) ^77^ 
*BAN T 5! 7—tf jft^^f- (Bacillus amyloliquefaciens BAN amylase gene) N 
/^/V* •f-7*? L !J;* . T/V% y 7° n-rT — -^51^^ (Bacillus S ubtilis 
alkaline protease gene) t> L < tt^/W* • 7° 3 • t^P^- tf&fe^ 
(Bacillus pumilus xylosldase gene) COT 0 n^E— ^ N Sfcf47 7"— 7-k^<£> 
P,5gL< ttPj.T'u*-^ *«@tf> lac, trp 3g=L< & tac /P^^/iWS 

T-i (^^P^^^at^f) 7°*^-*, tatter? ; frx23i%m 
Kpy^n*-^, p i 0 7°*^-*, t-F^77j • # y 5fc/l"~;& • jtf y^ 

K P y 7°* * x * o /V* HPBtMMjtfe^ 1 7° 

<D7°n^— * N h*n^ — -£51^7°*^-* „ TPI lT'o^ 
ADH2-4c7°n^-*fr^«btl$o 
*«»X*f^«IRr^^P^-^^J t Ltd ADH 3 7°*^-* 
t p i A7°n^— ? ft 

© J: 5 3S5J * - 5 * - * fcUffitt fc: $ ftT *> <fc v \ #3£BJ otoi Zs< 
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;^5Elb MA &<D to),(5?i^ ^IMB^IJ (09 £ ff S V 4 0 ^ ^ f") 
^itK^acV/N^ffi^JC^^ffT^y VA RNA fca-KfSt) 

*-ittft mtf* s>t Knit^^^^f (DHFR) Sfcti^/f-Jf 
tfnW-fe* • ^y^TP lifted© J: 5 3&-t^>*t-»*si&^lWliani^:*^-cv^s 

(4) *gga©Mgg^g 

#35 ft O D N A * fc * * - * A $ ft 5 £jBM& fi * #38 IB © D 

XM*JMtf©^?A|«4*#*»ffeft*. £ft ^nhT 0 
7* hiiU ifcfcte^&O^&T^Vt 0 ^ hmi&&m^5Z.bKL&'0ftt£fUt& 
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mimtmtDMb UTf*, HEK2 9 3*i HeLaia COStt, B 

ZMMtfmtf btt, #tf;U£, n^ir* • ir ve^(Saccharomyces 

cerevislae)^fcfi"^y^; n-v>f • ^/W ( S accharomyces kluyveri)^ 

a p * >f ^im(i*ia tra duniftttiLhtt f fciatft* 

T?i*<5 Baculovirus Expression Vectors, A Laboratory Manual ; IkXf- 

3) h • 7°p h =» — /UX "<:/' ; E-V'3 i ;2.7 — ''"W2t"n % Bio/Technology, 
6, 47(1988)t£fciB«). 

(Autographa californica nuclear polyhedrosis virus) # ^rffi V N § ^. i: ^"C# <5 0 
m&ffimk LTtt, Spodoptera frugiperda (D^^MUXh^b S f 9, S f 2 
1 [/^^p ?7^/W< • a^77*^'>3 V • ^*-X s T - 7^7 hV — - 
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v=a7/K ^!la-X'ff'7p-7y.7^K'*^=-(f. H. Freeman 
and Company) % — 3 — 1> (New York) s (1992)L Trichoplusia ni (20|i|y$fl& 
tfe^H i F i v e U^tT hu^aVtt*i)^3rffiVN5^ k&X*%Z> 0 

W£%%mwv%mi-z>o fcmm#<D%mm*s>, *w%<DW& , g.*mm 

a[«Hfe, #tttim££S2UB& v?if/W7 5 y 31 ^-/v (DEAE) t7rn 

^^^y^^fc^t^^nvh^?^^-^ S-SepharoseFF(7 
T/W^^7ttW)^C0l/^^^ffiVNfc|l^^-y^^n^ h^77^S^f/V 
t77 P^-*, 7s=/Vt770^*O^VS:I^fcJ|!*tt^ DV Y^fyV 

(5) ^jswofe^gag&w^^tfitt^g&go^ffl 
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*rA¥-f*£fc#&3ST?;fc3o #$5E©6Sfgeflt&=»- K1"5DNA*5«3:W 
tt^KU|ICT-t*L-e^A¥i-5ii«S'Ct5o ?fcV^ % r;h,P>©DNA»r>t£ 
K-f 5 DN A«r#5 r £$-C# 5 e C ©D N A&fiiSS fc#5Ufcte*M-* - t K 
#™©ffiSflMfl«r#ffir*#*©-ofcLT % FRET (&3fe#i*c*/l^ 
TV3tftg6ff (CFP) «Ufd-©^i, %-<D&%m&$tkLX<D 

^f?tief (yfp) tS(»Lfcj|r©^i:t*#$t5ri:fci5, ft 

feM&s (yfp) %7^w^iu-cflsist, ^vesei 

(CFP) ^Kt^fittPH, iff O^t'FRET 

fei^At, ai*/v*-w*/v©itvvfr©fMll (K^-^) SrBfctttejaijB 
U *©&Hf©£ft&2l!5£U t> 5 (T *»b©ft« 

W#©£*#* 2 MO^F-Cffill^Kl^o-CiaSbfct*©*^-^© 
^^©•fe^geSf^ FRET Klfctf* 

o 
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(6) 335gi<Pfry h 

htm&ZtiZo *3S9i©*y htt, -t*Li(«S*P©a 

(1) £RNA<Dttm 

Srn^&f-^ V^yf^? {Cnidopus japonicus) SrfflV^fCo ^^bfc^^^-f V 
^-yf-^ 9 &f L#tS&# % mfiS 1^5A fcl" TRIzol" (GIBCO BRL) £ 7. 5m 1 
JD*."*:**^^ XU 1500xg t? 10#W3S'ij>Lfco -WHfc* nn^A 1. 5m 1 
Zto*., 15*MW*#Ufc#, 3^Mlf:, 7500xgT15^W3SiL>L7t. ±fl* 
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MV"fn*J ' — A* 3. 75m 1 %M 15^M»^ Lfc^ 10#IB«Mt t tc 0 17000xg 
■C 10 #M3S'frL;/i:o ±**&*K 70%^* 7 -^Sr 6ml 17000xg "C 10 #M 

Lfc. ±»*JferitjRSr DEPC 7K 200 /i 1 T?»# t TtoDEPC TKt?^ RNA 
£ 100^(^«UTO.D.260 i O.D.280 ©tt&»j£LTRNA«g£»|ofco 
©tt#J&» 2mg © total RNA £#7t 0 
(2) First strand cDNA 
£ RNA 4 /z g £&J1 L> First strand cDNA <D&}& * y h" Ready To 
Go" (Amersham Pharmacia) fc£ !? cDNA(33ul) &-8-J$Lfc 0 
( 3 ) Degenerated PCR 

&l&Vft First strand cDNA(33/x 1)0 0 % 3/* 1 SrMF3& hX PCR Sr^Tofco 

5' - GAAGGRTGYGTCAAYGGRCAY-3 ' (primerl ; 
5' - ACVGGDCCATYDGVAAGAAARTT-3 ' (primer2 ; SE^WM) 
(i^T% RttAXIiG^l, YttCXttTSr^U Vf4A, CXttG&^U D 



PCR 

fVT'l'-b (first strand cDNA) 3/zl 

X10 taq ^77- 5/i 1 

2.5mMdNTPs 4/il 

100 /iM primerl 1^1 

100 mM primer2 1 yu 1 

?y Q 35 M 1 

taq polymerase (5U/ n 1) 1 /U 1 
PCR£0£#:ft 
94<C 1# (PAD) 
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94°C 30 # 

12°C 1# 

±|B 3 * x s> 30 1M ^ /MtV \ r^-py ^ifi^& 1 f--r ^ 1 O. 3°C 
Ttf fc<> 30 *M 9 AsftomMft 43tJ t 5 0 
72<C 7# 
4 < Ct?&8 

-HII© PCR fcftfcJitlMfc 1 ii 1 fcx v:/ w- b t Lt> t 5 
C&#-?PCR £firofc„ 7#n-*^/M8Sl3MK|-?, 350bp($?fe(D{@ft:*&)<D^ 

(4) ^^n-^^^XtWIOaEWOft* 

fflftfi! Lfc DNA ®f>t «r pT7-blue vector (Novagen) 7>f i ^ a ^ Lfc c AH® 
4Kc (TGI) KYylsxy*— %/b yLTy/V- #!7-< hirl^^g ^£fTV\ 
^3o^o«j;!)/7^$ KDNA£*flRLt\ Jf A Sftfc DNA 

ite^WifiSEW i lt« LT-t <D DNA ££Efl|joS&ftg S * t> O t?fe 5 *»Sr 
fUWUfc 0 ^gejt^O-SPrjfeSfcJWIWUfcfeOlCBBU^ 5' -RACES;** 
it; 3' -RACE fetctSa^^O^o-^^^Sr^To fe„ 

(5) 5' -RACEjfe 

Degenerated PCR X'&bfotz. DNA SrtfO 5' ^©t&gEyU&fcfe'fSfcibfc: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBC0 BRL) 

zm^Xs 5' -RACEjfe^fxofco M^u-r (i) ximLit±m. % tug®. 

^&<DMW-&$t<D DC-tailed cDNA <D~M S ©JgfiKltt: 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI I GGGI IG-3 ' (primer3) (IE?!]#-5§- 5 ) 
5' -ATAGATCAGGCAATCTCCC -3' (primer4) (IB#|##6) 
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5' -GGCCACGCGTCGACTAGTAC-3' (primer5) (IB?lJ#-^7) 
5' -GGTGAGCTGTGAGGTGACCA-3' (primer6) (IE5!j#-5§- 8 ) 

Ttfn-*?;V%jmM-?,nim&fhfc 450bp <D'*> KSr^J l> UJ U»»bfc 0 
IftS t fc DNA ®rtf & pT7-blue vector (Novagen) \Z.y>i *f*~i/& y Lfc„ 

(TGI) £ h7^7*- * — ^3ytt//l^-*!7^ Hr WS'sl'SrfTV\ fi 
VN^n^-O^MJ; I? plasmid DNA £ttj»LT, If A£*lfc DNA 
50 * DNA * a Vf — fc J: 5 Lfco 

(6) 3' -RACE& 

Degenerated PCR T?#fett7h DNA »fJt© 3' ttWfl#W: % ^T^>7°7-Y "V— (4) 
OMBW«fcST?»e)*l/fc*#«riK fcf^B bfc primer7 £ , ^T<D primer8 £J1 
VVfcPCRT*#fc 0 #IM£LT (2) TUSLfc first strand cDNASr 3 iul^/BL 

5' - CACCGAAGGCGGGCCATTGC -3' (primer7) (gE^J#-^9) 

5' -AACTGGAAGAATTCGCGGCCGCAGAATTTTTTTTTTTTTTTTTT-3' (primer8) (iE5lJ## 



10) 

"rVfV— V (first strand cDNA) 

X10 taq *<sr7T— 5m 1 

2.5mMdNTPs 4*t 1 

20 #M primer7 1 # 1 

10 n M primer8 1 u 1 

35 /il 

taq polymerase (5U/ /x 1) 1 ju 1 
PCR£J£&# 
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94°C 1#(PAD) 
94^ 30 # («) 

55^ 30# {-fv^^-<DT^^- h^<DT-~V V>f) 
12X, 1# C/7>f^H*£) 

IM^^fyf^: 30 1M ^/HTofc„ 
72<C 7# 
4°CTl£& 

rifn-^^/HMi-e, ittg£tirt^ i2oob P o/^y Kfcsuotti u iiu 

1t 0 ffiM L 7c DNA #r £ pT7-blue vector (Novagen) ty^^-^H^L fd, *fl§ 

gVN=io=-<D«0J; 9 plasmid DNA^HfLt, if A $ tilt DNA NfftfOttS 
IS?|J£ DNA iA-^ccyf— £ 5^L7to #^nfc^O^IB^J^IB?IJ## 

2i^u ^or^y ^ffi^j^i3a?ij#-^ i (-^i- 0 



^^7^ ^-Srf^aii U ( 2 ) "CPS Lfc First strand cDNA ZffiM t VX PCR 

£rfrofc 0 

>$M7°7'(~?- 

5' - CGGGATCCGACCATGGCTTCAATGATTAAAG-3' (primer9) (lB?lJ#-§- 1 1 ) 
5' - CCGGAATTCTTAGTGCTTTGACGGGGCAACATC-3' (primerlO) (BB#I#^12) 

(first strand cDNA) 3/xl 

X10 pyrobest ^y77 w 5;/l 

2.5mMdNTPs 4m 1 

100/zM primer9 1 m 1 

100 ^ M primerlO 1 a* 1 
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SyQ 35jU 1 

pyrobest polymerase (5U/ \i 1) 1 jtt 1 

94<C 1# (PAD) 
94°C 30 fj> mm 

55<C 30# (T'^'f v-^fy/l/- h^OT=- y >?) 

72V 1# VvJ^-im) 

±m 3 y 7"£ 30 1M ^ ;vfTo fc„ 

72<C 7# 

T#n-*^/WD®»t!j-T? N i|^£;ft^ 700bpO/^K&$!2ffiU ^ 
LT pRSET vector (Invitrogen) <D BamK I , BcoR I gR&fcf-:/^ o-^y^L^ 
*fl§^l* (JM09-DE3) -?%m&1ttCo ^m^eiiN*«tHis-tag^#<«J;5l- 
b 7 ^ M.fc <Z> -C^M 6 & Ni-Agarose gel (QIAGEN) tf »3R U fc c 

(1) ftM#tt<Dfi¥#f 

20 /z M 0£Jf ^ 6 N 50mM HEPES pH7. 5 £rfl^ T » * ^ £ L fc 0 

MS (KPiLfc) -e^559nm»JR(Z)t°-^^pfe^ttfc (Si, ID, KP 
578nm £ ^0«(C||^«^i6 <b ftfc (0 3), 
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mi 

&mmm (kd <z><&« 

mum* %km± **myt&m phiih t^/hkc 

559nm 578nm 61150 (559nm) 0. 01> &b 2 2 9 

(2) pH^g<l4<£i!|£ 

P H4, 5 : »y7r- 
pH6 : 7 — 

pH7 s 8 : HEPES/^5/7t — 
pH9 N 10 : >f V is y7r — 

& pH T?fc>-* (Dmtte t h Lft^ofco 

*3SWKlJ:D» =*^->f (Cnidopus japonicus) &%k<D%\W£& 
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1. y^flyf-^^ (Cnidopus japonicus) &%<DTH<D#fe&1rt 

(1) iftJDtffcfc&fttf 5 5 9 nmffc5, S*i*S^5 7 8nmTffc5 ; 

(2) 5 5 9 nmfc^ltS'e^lgyfefffkJ^e 1 1 5 0t*fc5 ; 

(3) ifRWO. 0 1 

(4) 3te»JRWtt©pH«56tt»pH4-'10"CftftTf*)* : 
( a ) IB#J## 1 KtiMtoT 5 y @£IB?iJ ; Xtt, 

(b) ia?0#-5§- i (d|5«or $ y ke^ijic^vnt 1 ^?.Mo7 
TOt;/xi4#Jo^^t5T5 ;»E«i*ffu &ft«H4«r^rf 57 ^ y SHE 

3. »*3SlXtt2K:|E«i©fieK«r3-K-t-*DNA, 

(a) @H?'J#-^ 1 t-BEfttf>7 5 yKE^lJSra-Fi-SDNA ; Xf*> 

(b ) IB?0#^ 1 Klf5«£>7 5 /miP\fcm^X 1 A^tfi©7 5 y M<OX$:, 

fflfeRt^/xttfWn**i"«T 5 y »»ai*#u ft3fe#ttStfr*S7$ y 

^Ijfc-a — KtSDNA : 

5 . fitTOfah/^OJfi&E^J&^S DN A 0 
( a ) B?0#* 2 tOBttOttSBftl ; X«\ 

(b) mm^2^mM(DMmmmz&^xifrbmm(DMm(DX£:, wmrv 

6 . 4 Xtt 5 t|Bt©D N A «r*i"61ft*ift^^ 9 

7 . WhfcqUXW: 5 t|BilODNAXW:BI*5[6 WEftOH***.-"***- 
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8 . fcjfc* i xt± 2 K:ia«w>ft*M jtfcttoMKfc a»e>jjfc$»£«K. 

FRET (&3fc#*:**/l"¥He£) feSr^T? Zk£<$WLk~tZ), &JifiH4fc*t©# 
10.. ff^lX(t2|E*cOfe^^eK, l»Jft£3j&»fc5 0#h/a»fc|Bf&© 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Chromo protein 
<130> A31348A 
<160> 12 

<210> 1 
<211> 229 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Met He Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 110 

Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 
115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 190 

His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

Ala Pro Ser Lys His 
225 



<210> 2 
<211> 690 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tea atg att aaa gac gtt atg cgc ttc aag atg aac atg gaa 48 
Met Ala Ser Met lie Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

15 10 15 

ggg acg gtt aac ggc cac cac ttc aag tgt gaa get gat gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 

aag cca tat gaa ggg act caa etc gga aga ata agg gtc acc gaa ggc 144 
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Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

ggg cca ttg ccg ttt tct ttc gac ate ttg teg act tgc act caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

gga age aag acc atg ate aag cat ttg tec ggg att cca gac tac ttt 240 
Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag cag tct ttt cca gaa gga ttc acc tgg gaa agg aac aca ate tat 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

gag gat ggt ggt cac etc aca get cac caa gac act agt ctt aag gga 336 
Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 110 

gat tgc ctg ate tat aaa gtg aaa gtc ctt gga ggt aat ttt cct gec 384 
Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 

115 120 125 

aat ggc cct gtg atg cag aag aag age aaa gga tgg gaa ccc tgt acc 432 
Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

gaa atg ctt tat cca cgt gat gga gtg ctt tgt ggc caa aca ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee aat ggt aaa aat ctg act tgc cag eta aga tct 528 
Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

act tac agg tec aga aaa caa gec agt gca ttg cag aca cca ggc ttc 576 
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Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 .190 

cat ttc gga gac cat cgt att gag ata etc aag gaa gca gag ggg ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

aat tac ttt gag cag cac gaa aca tea gtc gec agg tac tgt gat gtt 672 
Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

gec ccg tea aag cac tga 690 
Ala Pro Ser Lys His 
225 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 4 

acvggdccat ydgvaagaaa rtt 
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<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

atagatcagg caatctccc 19 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 7 

ggccacgcgt cgactagtac 
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<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggtgagctgt gaggtgacca 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

caccgaaggc gggccattgc 20 

<210> 10 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

cgggatccga ccatggcttc aatgattaaa g 31 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

ccggaattct tagtgctttg acggggcaac ate 33 
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